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The following steps outline the procedure for assembling a plane for the MINOS far detector at one of the workstations in the Soudan Underground Laboratory.  A Quality Control Checklist  (QCC) is filled out for each plane.  Items marked with an asterisk (*) indicate a step to be recorded and initialed on the QCC.  Some steps may refer to other procedures.  No worker (physicist or minecrew) is to undertake a plane assembly task for which he/she is not appropriately trained or otherwise qualified.  At the completion of this procedure, the assembled plane is ready for checkout according to the MINOS Plane Workstation Checkout Procedures.

Preparing to Assemble the Plane

1. All workers participating in the plane assembly will sign the Quality Control Checklist for that plane.*

2. Prepare the strongback and workstation area*.  Ensure that the area under the strongback is swept.   Put positioning stops in place around the strongback. Remove any debris on the assembly surface.

Moving the Steel Plates

The following steps are to be used for moving each plate during the plane assembly:

3. Put the spreader and plate clamps on the gantry crane.

4. Spread out the steel bundle so that the plate clamps can grab a a single plate.

5. Attach plate clamps and lift the front plate out of the rack.

Building the Lower Layer of Steel

6. Move the first plate to the assembly area, rotate it, and lay it in position.  This plate is one of the coil bypass sheets. It is laid almost in position but is shifted about 10 cm from beyond the midline of the plane.

7. The second plate is a 45( plate.  Place it at the bottom of the plane.  This plate must be pulled up against the strongback’s load bearing clamps and against the stops.

8. Pull the first plate up to the second.

9. Repeat steps 6 – 8 for the other two plates in the lower layer of the plane.  Ensure that the second and third plates produce a round hole and that the plates abut each other with as little gap as possible.  Try to fix gaps larger than 2 mm and note any that remain > 2 mm on the QC sheet*.

10. Enter the bottom layer plate numbers using the barcode reader*.  If the barcode is not readable, then enter the number marked on the plate by hand.

11. Clean the surface of the bottom layer*.

Building the Upper Layer of Steel

The upper layer plates are laid the same way as the lower layer plates.

12. Match the load bearing areas of the ears (to within 2 mm) with the lower layer* (most important)

13. Ensure clearance of the strongback’s clips*

14. Ensure alignment of the coil hole* and bolt holes*.

15. Ensure that the second and third upper-layer plates produce a round hole that lines up well with the hole in the lower layer.

16.   Ensure that the plates are together with as little gap as possible.  Try to fix gaps larger than 2 mm and note any that remain > 2 mm on the QC sheet*.

17. Enter/scan the top layer plates on the barcode reader*.  Remove the fabricator barcode tags.

18. Check hole alignment with standard dowel pin*.

Welding

19. Make plug welds.  After welding, check that all 72 welds have been made*.  (See separate welding procedure document.)

20. Grind welds smooth.

21. Sweep/clean steel surface and inspect * before mounting scintillator modules.

22. Weld the studs for the cable brackets* and check locations against reference diagram.

23. Weld the survey monument studs using wire for stainless steel and check locations against reference diagram.*

24. Mount the clear fiber cable support brackets and check locations against reference diagram*.

Induction Coil

25. Engage strongback’s clamps.

26. Uncoil and mount induction coil on the plane. Feed excess coil through the bore hole.

27. Check pattern for this plane against master plan*.

28. Tape the coil in place.

Installing Scintillator Modules

29. Move scintillator storage box into place.  Check that module types (U or V) are correct for this plane*.

30. Place roller strips on the steel.

31. Check the modules for a barcode label as they are removed from the storage box.  Place barcode labels on unlabeled modules.

32. Slide the first module onto the steel and roll it so that it hangs off the steel by approximately 30 cm.

33. Remove roller strips from under the next module; roll the next module.  Repeat this process for all eight modules.

34. Put module 4 in place and weld clips.  Do not stand on the modules; use fireproof foam pads to walk on if needed.

35. Slide modules 3 and 5 in place.  Check that the gaps between modules is less than about 2 mm before welding (repair as needed:  Gently hammer crimps flat, remove excess tape from bypass manifold, etc.).  Modules that cause gaps > 1 cm  should be replaced.  Record gap widths at six places along each gap and also note locations with gaps larger than 2 mm on the QC sheet*.

36. Weld modules 3 and 5 in place.

37. Repeat steps 34 – 35 for modules 2 and 6.

38. Repeat steps 34 –35 for modules 1 and 7.

39. Repeat steps 34 – 35 for module 8.

40. Scan the barcode labels using the barcode reader.*

Cable Attachment

41. Install and pot the light injection (LI) cables.  The LI fibers are light sealed using black RTV and the connection between the clear fiber cables and the modules are light sealed using the black "tire tube" bands.*

42. Install the clear optical readout cables using the black rubber bands and RTV to obtain a light-tight seal.*

43. Ensure that fibers are tied down to the cable support structure, routing the fibers to the corners of the steel planes to facilitate final checkout.*

